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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Fig. 1) , was performed as a part of a project on the synthesis of new phosphoric triamides having a C(O)NHP(O) skeleton (Pourayoubi et al., 2011) .
The P═O (1.4727 (12) Å) and C═O (1.211 (2) Å) bond lengths are standard for this category of compounds (Pourayoubi et al., 2011) . The P atom has a distorted tetrahedral configuration (Fig. 1) . The bond angles at the P atom are in the range 102.25 (8) -118.28 (8)°. The P-N1 and P-N2 bonds (with lengths of 1.6195 (16) Å and 1.6345 (16) Å) are shorter than the P-N3 bond (1.7071 (16) Å). As might be expected the C15-N3 bond distance (1.349 (2) Å) is shorter than the other C-N bond distances.
In the crystal, each molecule is hydrogen-bonded to two adjacent molecules through N C(O)NHP(O) -H···O(C) and (N-H) 2 ···O(P) hydrogen bonds along the c axis with the oxygen atom of phosphoryl group as a double-hydrogen bond acceptor (Steiner, 2002; Pourayoubi et al., 2012) .
CCl 3 C(O)NHP(O)Cl 2 was synthesized from a reaction between phosphorus pentachloride (15.5 mmol) and 2,2,2-trichloroacetamide (15.5 mmol) in dry CCl 4 at 353 K (3 h) and then treated with formic acid 85% (15.5 mmol) at ice bath temperature.
To a solution of CCl 3 C(O)NHP(O)Cl 2 (1.7 mmol) in dry chloroform (30 ml), a solution of p-toluidine (6.8 mmol) in the same solvent (5 ml) was added at ice bath temperature. After 4 h stirring, the solvent was removed and the product was washed with distilled water and recrystallized from methanol at room temperature. IR (KBr, cm -1 ): 3305, 3248, 3029, 2920, 2858, 1714, 1619, 1514, 1433, 1376, 1277, 1234, 1191, 963, 882, 811, 730, 683. Single crystals were obtained from a solution of the title compound in CH 3 OH after slow evaporation at room temperature.
Refinement
All carbon bound H atoms were placed at calculated positions and were refined as riding with their U iso set to either 1.2U eq or 1.5U eq (methyl) of the respective carrier atoms; in addition, the methyl H atoms were allowed to rotate about the C-C bond. Nitrogen bound H atoms were located in a difference Fourier map and refined isotropically. The molecular structure of the title compound with ellipsoids shown at the 50% probability level. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
